Being overweight or obese also leads to severe functional impairment in different areas of daily life. 11, 23, 24 Individuals who are overweight or obese have more problems with physical functioning and are more likely to report pain than individuals of normal weight. 24 Further, overweight individuals are 12% more often absent from work, and this rate increases up to 30% in obese individuals. 25 Longer sick leave (that is, greater than or equal to 7 days) are also more common among obese individuals (either male or female) than among individuals with a normal weight. 26 There are 3 important limitations in existing literature regarding the distribution and consequences of weight in the general population. First, the scientific interest in population-based studies was almost entirely focused on estimating prevalence rates and associations of obesity. There is less consistent evidence regarding the distribution of normal weight and underweight in the general population. Second, the association of BMI (in particular obesity) with mental disorders has generally been limited to mood disorders. It is unknown to what extent weight is associated with other mental disorders. Third, it is unknown to what extent the presence of mental disorders accounts for decreased work productivity. This leaves open the possibility that the functional disability in obese individuals is a function of the relation between weight and mental disorders, or other disorders associated to weight. In this report we use data from a population-based survey from 6 European countries (Belgium, France, the Netherlands, Spain, Italy, and Germany). The data provided here are the first cross-national estimates of the distribution of weight among the general population of the 6 countries.
Aims of the Study
The aims of this paper were to assess the association between weight and mental disorders, and to analyze the impact of mental disorders and weight upon short-term functional disability.
Methods

Participants
The study was cross-sectional in nature and individuals were assessed at their homes using computer-assisted interview techniques. Participants were recruited starting with a letter sent to sample respondents, followed by an in-person interview. The target population was the noninstitutionalized adult population (aged 18 years or older) of Belgium, France, Germany, Italy, the Netherlands, and Spain (representing a total of 212 000 000 Europeans). A stratified, multistage, clustered area, probability sample design was used. Further description of the sampling frame and selection is provided elsewhere. 27, 28 In total, 21 425 respondents between January 2001 and July 2003 provided data for the project. The overall response rate in the 6 countries investigated was 61.2%. Prevalence estimates were weighted to account for the known probability of selection and to restore the distribution of the population within each country. In addition, overall estimates were weighted to restore the relative dimension of the population across countries.
Procedures
Interviews were carried out in the country's official language(s) or in the dominant language(s) in specific regions.
Standardized descriptions of the goals and procedures of the study, data use and protection, and the rights of respondents were provided in both written and verbal form to all potentially eligible respondents before obtaining verbal informed consent for participation in the survey. The institutional review board of the organization that coordinated the survey in each country approved and monitored compliancewith procedures for obtaining informed consent and protecting human subjects.
Data were determined by means of the CIDI 3.0, which was developed and adapted by the coordinating committee of the WHO, for their World Mental Health Survey Initiative. 29, 30 A screening section (located at the beginning of the questionnaire) was given to each respondent. Depending on the responses provided in the mood and anxiety sections, 2 interview paths were chosen. All high-risk individuals (that is, those who reported at least one anxiety or depression symptom in the screening section) and a random subsample (25%) of the respondents without any anxiety or depression symptoms (low-risk individuals) followed the long path of the interview. The remaining 75% of respondents without symptoms followed the short path of the interview. All respondents had a known probability of selection. We were able to weight the data to produce estimates of statistics that would have been obtained as if all respondents were administered the questions. Prevalence estimates of mental disorders (mood, anxiety, and alcohol disorders) were determined by whether respondents' past or current symptomatology met the 12-month diagnostic criteria for this disorder. Disorders were assessed using the criteria of the DSM-IV. 31 Organic exclusion rules were imposed in making all diagnoses. Methodological evidence collected in the WHO CIDI 3.0 field trials and later clinical calibration studies showed that all disorders considered herein were assessed with acceptable reliability and validity in the original CIDI. 32 The recent clinical reappraisal studies carried out in 4 World Mental Health countries (United States, Italy, Spain, and France, with total n = 468) have provided evidence for a good concordance between CIDI 3.0 diagnoses, and diagnoses based on blinded re-interviews, with area under the receiver operator characteristics curve ranging between 0.73 to 0.93 for lifetime mood and (or) anxiety disorders, and 0.83 to 0.88 for 12-month mood and (or) anxiety disorders. 33 All subjects were asked about their height and weight. To reduce respondent burden, a more pragmatic approach was applied to measure BMI. Instead of measuring height and weight, these variables were assessed using self-reports. Subjects were then separated according to their BMI. Consequent with recommendations of previous population research, 34 we used cut points to define BMI categories instead of using a continuous BMI variable. Four BMI categories were retained based on international standards 35, 36 : underweight (BMI less than 18.5 kg/m²), normal weight (BMI between 18.5 and 24.9 kg/m²), overweight (BMI between 25.0 and 29.9 kg/m²), and obesity (BMI 30 kg/m² or more).
To measure functional disability, we used the WLD index of the WHO-DAS-II. 37 The WHO-DAS-II 37 is a self-report instrument, developed by a task force of the WHO, assessing various impairment and disability dimensions using multi-item scales. The time frame of the WHO-DAS-II is the 30 days prior to the assessment. The interpretation of the WLD index goes beyond job productivity but focuses on the number of days with functional limitations. A weighted sum of activity limitation days in the prior month was estimated. The weights of the items of the WLD index were not created specifically for this study, but were used as they were previously defined in the development of the WHO-DAS-II 38 and in more recent calibration studies. 37 The following terms were added together: the number of days totally unable to carry out normal activities in the prior month; one-half the number of days of reduced activities; one-half the number of days of reduced quality or care in work activities; and one-quarter the number of days requiring extreme effort to perform at one's usual level. If this sum exceeded 30, it was recoded to equal 30, giving the sum a range from 0 to 30. The sum was then divided by 30 and multiplied by 100, with the resulting WLD score also ranging from 0 to 100, where 100 would signify the maximum possible disability. 37 The WHO-DAS-II was administered to a specific subgroup of respondents: they were classified as low impaired if their answers to questions 2 to 8 of the Short Form-12, situated in the screening section, indicated best health state and impaired otherwise. The WLD scale was administered to all impaired individuals that followed the long path of the questionnaire, and a random 10% of the low impaired individuals that followed the long path; 5489 respondents in total.
Statistical Analysis
We provided estimates of the distribution of weight categories (that is, underweight, normal weight, overweight, and obesity) by reporting weighted percentages, SEs, and sociodemographic and mental health correlates, expressed in ORs and 95%CIs. ORs were adjusted for the influence of other sociodemographic variables: sex, age, employment, educational attainment, urbanicity (rural [less than 10 000 inhabitants], midsized urban [between 10 000 and 100 000 inhabitants], and large urban [greater than 100 000 inhabitants]), and marital status. Multiple linear regression analyses were used to investigate the effects of BMI and its relation to mental disorders and functional disability. The effects of BMI were adjusted for the potential influence of sex, age, employment, educational attainment, urbanicity, and marital status. We also tested whether there was an interaction effect between BMI mental disorders on functional disability. WLD scores are reported in means and SEs. WLD scores are unadjusted, but the significance tests obtained from the multiple linear regression analyses were adjusted by the variables indicated above. The following comparisons were made: normal weight, compared with underweight; normal weight, compared with overweight; and normal weight, compared with obesity. These comparisons were systematically repeated for each of the groups of disorders (no mental disorder, compared with any mental disorder), resulting in 6 comparisons for each group of disorders. Statistical significance was set at the (2-sided) 0.05 level.
All measures of association between variables were performed on the weighted data, although weighted data may be inappropriate when measuring the statistical significance of any association between variables; weighted estimations usually reduce the statistical power instead of increasing it. 39 Typically, weighting and clustering introduces some imprecision into descriptive statistics and conventional methods of estimating significance, which assume a simple random sample; do no take that imprecision into consideration. As a result, special design-based methods of estimating SEs were used in analyses of the ESEMeD data. Therefore, all the analysis presented in this article were performed with weighted data. To reduce the design effects, the weights used in the analysis were normalized as the sum to the sample size and the extreme weights were trimmed. All statistical analyses were preformed with SAS 40 and SUDAAN 41 software packages, specifically designed for the estimation of the variance data from complex sample surveys and other observational and experimental studies involving repeated measures and clustercorrelated data.
Results
Sample Description
Mean age was 47 years, with most respondents (28%) aged between 35 and 49 years. Females represented 52% of the sample. Nearly 47% were married or living with someone, 39% lived in midsized urban areas, and 35% of the sample had been in full-time education for more than 13 years. Most individuals were in paid employment at the time of the interview (52%). A more detailed description of the sociodemographic characteristics of the sample is provided elsewhere. 28
BMI Distribution
Most respondents were in the normal weight group (53.2%, range 47.6% to 57.2%), followed by overweight (32.6%, range 27.4% to 36.5%), obese (11.5%, range 10.1% to 14.4%), and underweight respondents (2.6%, range 1.5% to 3.3%) ( Table 1) . Male respondents were more likely to be overweight or obese, whereas female respondents were more likely within the normal weight group or underweight. Also, individuals aged 25 years or younger were more likely to be a normal weight or to be underweight. The distribution of BMI was related to educational attainment: those with more than 12 years of education were more likely to have a normal weight, and this was also the case, although to a lesser extent, for individuals who were never married. By contrast, overweight respondents were less likely to be aged 50 years or younger, and less likely to have had high educational attainment. There were also some country differences in the distribution of body mass indices (Table 2) , with slightly more obese individuals in Spain and Belgium (14.4% and 13.8%, respectively), and more overweight respondents in the Netherlands, Spain, and Germany (between 35.0% and 36.5%). Table 3 shows that obese individuals were more likely to have a mood and 2 or more mental disorders than individuals with comparable sex, age, education, employment, living arrangements, urbanicity, and marital status. If we take the normal weight group as a reference group, we could see that obese individuals were more likely to have a mood (OR 1.3; 95%CI, 1.0 to 1.8), or more than one mental disorder (OR 1.4; 95%CI, 1.0 to 2.2). Being overweight or underweight was not significantly associated with mental disorders, although we found a trend in the association between being underweight and having mood disorders (OR 1.6; 95%CI, 0.9 to 2.8).
BMI and Mental Disorders
BMI, Mental Disorders, and Functional Disability
As shown in Figures 1 and 2 , the multiple linear regression analyses systematically yielded main effects of mental disorders (except alcohol disorders) on WLD scores. We could not find main effects of BMI on WLD scores. Moreover, there were no significant interaction effects between mental disorders and BMI on mean WLD scores, which indicate that the WLD scores in individuals with either mood or anxiety disorders were consistent across the BMI groups. In more detail, WLD scores ranged between 6.8 and 8.6 for individuals without mental disorders and between 14.8 and 41.8 in individuals with mental disorders.
Discussion
Being overweight or obese is common in the general population of Belgium, the Netherlands, France, Spain, Italy, and Germany. About 45% of the population of these countries met criteria for being overweight or obese. We estimated the prevalence of being overweight and obese at about 33% and 12%, respectively. We found more men to be overweight or obese, older cohorts, individuals with less educational attainment, and in those who were married or living with someone.
Since our sampling design included parameters that enabled us to generalize the results to the general population of the 6 participating countries (about 213 million adults), we estimate the number of overweight and obesity cases at 69 million and 21 million adults, respectively.
Estimates of overweight and obese individuals were considerably lower than American and Canadian data, which estimate that about 30% (ranging between 22% and 35%) of the American and 23% of the Canadian general population met criteria for obesity. 5, 6, [42] [43] [44] One systematic finding was that in North and South America, as in Canada, the number of obese individuals has increased dramatically over the past years. Studies have reported up to a 4-fold increase of obesity cases over a 20-year period between 1985 and 2005. [45] [46] [47] [48] Whether this is also the case in Europe may be an important topic for further research. Our rates are comparable with the existing obesity estimates in Europe. 2, 4, 6, 7 Being underweight affects about 3% of the general population of the ESEMeD countries, a figure comparable with estimates stemming from the United States (estimates at 2.3% of the adult population in 1997-1998). 49 We also found a significant increase in female respondents and a similar increase in the youngest cohort. Among all underweight cases, about 85% were female, and more than one-third was concentrated in the youngest cohort. Whether these findings are consistent or reflect a trend in an increase of underweight cases in young, and especially female, adults requires further study.
Compared with normal weight respondents, obese individuals were 30% to 40% more likely to have a mood or more than one mental disorder. Our findings confirm the commonly found relation between obesity and mood disorders, reported in several previous population and clinical studies. 17, [50] [51] [52] [53] [54] [55] That being overweight was not related to the presence of any mental disorder is in line with the "jolly fat" phenomenon, indicating that being overweight may not influence the presence of a mental disorder. [56] [57] [58] Individuals with mental disorders systematically reported higher functional disability than individuals without mental disorders. By and large, we could say that individuals without mental disorders reported about 2 to 2.5 days each month with functional disability, whereas individuals with mental disorders (except those with alcohol disorders) had between 4.5 and 13 days each month with significant functional disability. This was a consistent finding for all BMI groups compared. Our data showed that BMI as such did not have any effect on the number of days with significant disability. Our findings suggest that functional disability in either overweight or obese individuals may be explained by the presence of mental disorders. As our study is the first one that analyzes the influence of BMI upon functional disability after stratifying by mental disorders, further research is needed to confirm or refute these findings.
Our observations should be interpreted in the light of the following biases that may hamper the interpretation and generalizability of our data. First, the assessment of BMI was limited to the validity of the self-reports of weight and height of respondents. In overweight or obese individuals, self-reported height is, on average, greater than measured height, and that self-reported weight is, on average, lower than measured weight. 59, 60 This potential bias could have led to an underestimation of the proportion of either overweight or obese individuals in the ESEMeD project. Similarly, underweight individuals generally overestimate their weight. 61 This could lead to an underestimation of the proportion of underweight respondents. Second, against the fact that our study was cross-sectional in nature and that we did not include information on how long exactly individuals were in a specific weight group, our findings have no implications regarding any causal relation between weight and mental health. Moreover, in our analyses of the association between the variable studies, we did not stratify for the presence of chronic somatic disorders that may cooccur, cause, or follow either BMI or mental disorders. A third issue that might lead to a certain bias of our outcome measures is the relatively low response rate. It has been reported previously that nonresponders in population surveys may have higher rates of mental disorders than respondents. 62, 63 Moreover, respondents who did not speak the main language(s) of the country sufficiently, those institutionalized, and those without fixed address were not included in the ESEMeD study. The latter group included mainly first-generation immigrants, mostly people of Turkish and Moroccan origin in Germany, Belgium, and the Netherlands. It cannot be ruled out that these 2 groups of individuals had higher prevalence rates of mental disorders, or that the relation between BMI and, for instance, functional disability is different in individuals who did not participate in this study.
Conclusions
There are 3 main conclusions that emerge from this study. First, being overweight or obese is a very common condition in each of the 6 participating ESEMeD countries. Obesity and being overweight especially affects males, older individuals, and those with a lower educational attainment, whereas underweight is more pronounced in females aged between 18 and 24 years. Second, obesity is associated with a higher prevalence of mood disorders or comorbid mental disorders. Third, individuals with either mood or anxiety disorders systematically had higher functional disability, but BMI was not related to functional disability. 
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Résumé : La relation entre l'indice de masse corporelle, la santé mentale, et l'incapacité fonctionnelle : une perspective d'une population européenne
Objectif : Examiner l'association entre la masse corporelle, les troubles mentaux, et l'incapacité fonctionnelle dans la population générale de 6 pays d'Europe.
Méthode : Les données (n = 21 425) ont été tirées de l'étude européenne sur l'épidémiologie des troubles mentaux (ESEMeD). La troisième version de l'entrevue diagnostique composite internationale a été administrée pour évaluer les troubles mentaux (troubles de l'humeur, anxieux et alcooliques) selon le DSM-IV, l'indice de masse corporelle (IMC) (kg/m², selon la taille et le poids autodéclarés), et l'incapacité fonctionnelle dans les 30 jours précédents, estimée d'après la 2 e version de l'échelle d'évaluation de l'invalidité de l'Organisation mondiale de la santé. La taille et le poids étaient autodéclarés.
Résultats : Quelque 3 % des répondants avaient un poids insuffisant (IMC < 18,5 kg/m²), 53 % avaient un poids normal (IMC 18,5 à 24,9 kg/m²), 33 % avaient de l'embonpoint (IMC 25,0 à 29,9 kg/m²), et les 12 % restants satisfaisaient aux critères d'obésité (IMC ³ 30,0 kg/m²). Comparativement aux personnes de poids normal, les personnes obèses étaient plus susceptibles de souffrir d'un trouble de l'humeur (OR 1,3; 95 % IC = 1,0 à 1,8) ou de plus d'un trouble mental (OR 1,4; 95 % IC = 1,0 à 2,2). L'IMC n'avait pas d'effet sur les journées de travail perdues (JTP), alors que les troubles mentaux avaient un effet considérable sur les journées de travail perdues.
Conclusions :
La présente est la première étude transversale nationale qui se penche sur le rôle entre l'IMC, les troubles mentaux et l'incapacité fonctionnelle dans la population générale. Avoir de l'embonpoint ou être obèse est un état fréquent dans les 6 pays de l'ESEMeD. Bien qu'il y ait une association modérée entre l'obésité et les troubles mentaux, l'IMC n'influençait pas indépendamment l'incapacité fonctionnelle.
